Though QFT is well developed and successful in theoretical aspects and applications, there are some defects in QFT [1] . Ultraviolet divergences and infrared divergences are serious defects of QFT. The ultraviolet divergence will not be discussed in this article since it was discussed by Hung-Ming Tsai et al. in 2003 [2]. There are two approaches to remove the infrared singularities. The first part of this article is the mathematical proof of the existence of a positive lower bound of the energy of emitted photons or gluons. Therefore, soft divergence is removed.
There are two approaches to remove the infrared singularities. The first part of this article is the mathematical proof of the existence of a positive lower bound of the energy of emitted photons or gluons. Therefore, soft divergence is removed.
The second part of this article is to show the existence of a regular basis of the solution space of the field equation. The second quantization is based on this regular basis. With this regular basis, the infrared divergences, both soft divergence and collinear divergence, are expected to be removed.
Introduction
Though the renormalization theory resolves some kind of divergence in QFT, it seems that the renormalization theory is not the final solution of removing the singularities of QFT. 
1 exp 1
, were introduced into QFT [2] .
With these thermal factors, the ultraviolet divergence is removed automatically. Therefore, the only divergence left is the infrared divergence.
In speaking of the infrared divergence, there are two kinds of divergences, soft divergence and collinear divergence [3] .
First, it will be shown that the existence of a positive lower bound of the energy of emitted photons or gluons. Therefore, the soft divergence is removed.
Then, some regular basis of the solution space of the field equations is introduced. The second quantization is based on this regular basis. With this quantization, both kinds of the infrared divergences are expected to be removed.
A Positive Lower Bound of the Energy of Massless Particles
Consider some physical event. An electron emits a photon. Let t ∆ denote the time interval for an electron to emit a photon. For a long time interval T , there are m photons being emitted. We assume that either the set { } 1
…………… (2) Now, we are going to find the minimum of E subjected to constraint (2) and the constraints 0
With a large number of variables and constraints, the nonlinear mathematical programming is troublesome.
In order to avoid the mathematical difficulty mentioned above, we assume that 0 i ε ≥ . Let 
…………… (4) Consequently, equation (4) is the only constraint left. The work is to minimize E subjected to the constraint ( )
14 By the method of Lagrange multiplier, let
From (3) and (4), we obtain 2 2 2 2 2 4 2
Taking the partial derivative of E with respect to k x , the following equations are obtained. Clearly, equation (6) is equivalent to the following equations.
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for some k's, and
for the other k's. 
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Both sides of (6) being multiplied by k x and the sum of them being taken accordingly, the following equation is obtained.
By (3) and (4), we get Take the sum of these equations. (12) and we have used the fact that the sum of Clearly, there is a reasonable case that satisfy (6) and (4) simultaneously. This case is n = .
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2 2 2 2 1 1 2 0 2 2 2 2 n n i k i k x x n n n n λ = =             − − =             ∑ ∑ , ……(11) 2 1 0 2 2 E n n λ   − − =     , ……2 k x if 0 k x ≠ is equal to 2 2 1 n k k x = ∑ . Simplify (12). 2 2 2 2 n E n n λ −   =     . 1 2 2 E n λ = ⋅ − . ……(13)
Then (13) becomes 1 2E λ = . ……………… (14) By (10), Now, we are going to point out that there is an implication of the result that is just obtained from above. Suppose that there are two physical quantities, a large one and a small one. If they have the same order of uncertainty, then the value of the small one is not so significant as that of the large one. 
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This implies that E is more meaningful than i ε 's when E ∆ is the same order as E . In addition, the statistical quantity, the mean value, is more meaningful than individual quantities since there are many photons emitted by an electron. Though the infrared catastrophe in QED was solved by Feynman by introducing the mass of a photon, we think that removing this catastrophe by the inherent natural phenomenon is better than by introducing a fictional mass of a photon.
In order to complete the work, we are going to discuss the solution of equation (6) and equation (4).
Let us start from (6), 
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Taking the sum of the all equations, and we get It is impossible. Therefore, there must be some k's such that
It is also impossible. From the natural phenomenon, it is reasonable to assume that the distributions of i ε 's is statistically symmetric, that is, the number of i ε 's, i E ε > , is the same as that of
Therefore, n = and the values of λ and E are independent of n, which must go to infinity in the sense of statistics. 
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More precisely, one of the solutions of (6) and (4) is 0, 1,2,..., .
2 , 1, 2,...,2 .
The other solutions are obtained by reordering of k x 's.
It can be easily checked that equation (8), (4), and (15) are satisfied by these solutions automatically. Therefore, the minimum of E is b, and b is the lower bound of all E 's.
It is well known that there are infinitely many admissible bases in a vector space. Therefore, we might ask, "Which one is a suitable one?" The answer is that the simple one is the very one that we need. Traditionally, the field variables are quantized in this way.
QFT is not a complete theory because of the existence of the infrared divergence and the ultraviolet divergence. Although some of them had been solved by so-called renormalization, it seemed to be too artificial or unpersuasive.
The situation would be different if the basis used in the second quantization should be changed. Therefore, a regular basis is introduced in this article. With this regular basis, the QFT is free from the infrared singularity if the second quantization is based on this regular basis.
For simplicity, we take the Maxwell field with the Coulomb gauge as an example. Usually, the second quantization of the Maxwell field is based on the basis
with some appropriate coefficients in order to fit some requirements, is the occupation number operator [1] . The first quantization is a very important step in the evolution of quantum physics. In the first quantization, the momentum operator p is i = − ∇ p and the energy operator is H i t = ∂ ∂ .
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If we should apply these operators to the field variable of the Maxwell field, then we would find that these operators do not work well in sense of the second quantization. Actually, in the Maxwell field, the momentum is
and the energy is ( )
Obviously, there are many α k and β k which can meet the requirements of (19) and (20). 
One of them is
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Conclusion and Discussion
QFT is a fundamental theory of physics. Physics is one of the basic sciences. Since it is so basic and fundamental, most people expect that it must be very simple.
Yes, the equations of Dirac, Maxwell, etc., are very simple in the sense of mathematics. Compared with the field equation or its related Lagrangian density, the renormalization theory is too complicated. It is the renormalization theory that makes QFT bulky. Now, by introducing the thermal factor and the regular basis, the bulky QFT might be simplified since all divergences are removed without applying the renormalization theory. We hope the final version of QFT might be more successful and simpler.
Furthermore, there might be a new approach to design some experiments to test whether the new QFT is wrong or right since the new QFT predict that most phenomena of QFT depend on the temperature T . This is the main purpose to present this article. , , ,
, , , x x y z t = . Let M ′ be the maximum of S.
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Clearly, 1 M > and 0 1 
